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ON BEHALF of our KAUST community, I would like to extend a special welcome to the families 
of our graduating students. Welcome to our beautiful campus by the Red Sea. We look forward 
to your participation in our 2012 Commencement Ceremony and related activities. 
Commencement is a significant milestone event in our University’s academic life. It is a time 
for us - families, students, faculty, and staff - to celebrate our graduates’ accomplishments and 
send them off on the next phase of their life journeys. 
Dear families and friends, please enjoy your time at KAUST getting to know our people and life here. 
Choon Fong Shih 
KAUST President 


For any information regarding Commencement activities, please contact the team at commence- 


ment@kaust.edu.sa, or drop by the information booth located at the Student Center (Building 
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Dr. Dongkyu Cha, Pre 
and Dr. Lianbin Zh 
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REMOTELY CONTROLLABLE 
LIQUID MARBLES 


DR. PENG Wang, Assistant Professor of 
Environmental Sciences and Engineering, and 
postdoctoral fellow Lianbin Zhang, have collab- 
orated with Dr. Dongkyu Cha from the KAUST 
Advanced Nanofabrication and Characterization 
Core Lab to develop remotely controllable liq- 
uid marbles. The research paper was published 
in Advanced Materials, and highlighted by 
Discovery News and Nature Middle East. 

LIQUID MARBLES | Continued on p2 
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CONCH SHELLS - A 
MATERIALS SCIENTIST'S 


Image created by Katya Mikhaylova, a scientific illustrator and 
artist who works for the Office of Academic Writing Services at 
WANS) F 


ALBERT Einstein said, “Look deep into nature, and then you will 
understand everything better.” 

When Dr. Xixiang Zhang, Director of KAUST Core Labs and Major 
Facilities, bought a conch shell in a Chinese market, he little knew 
that years later he would be cutting it into slices to examine its 
intricate nanoscale architecture. 

“The shell that protects spineless mollusks is an extraordinary 
material. It’s made mostly of calcium carbonate, the same material 
as crumbly chalk, but unlike chalk, this shell is strong and tough,” 
Dr. Zhang said. “As such, it has long been the target of investiga- 
tions into its mechanical properties.” 

Dr. Zhang and his colleagues used electron microscopy to confirm 
the shell’s nanoarchitecture. They cut the shell into thin slices and 
saw how the crystalline calcium carbonate layers are stacked - each 
layer with its laminae at a right angle to the previous layer, held 
together with a biopolymer that acts like a glue. However, it was 
CONCH SHELLS | Continued on p2 
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CONGRATULATIONS CLASS OF 2012! 


News 


The Beacon 


on this important occasion. We share in your excitement and hope that you will continue to think 


On the journey of growing a new university on the shores of the Red Sea, our short history _ big, to foster your curiosity, and to push the boundaries of knowledge. 


has been marked by many ‘firsts’. This month we recognize our third graduating class at the 
2012 Commencement Ceremony, and with it celebrate another noteworthy first: our inaugural 
PhD graduates. 

To both PhD and MS graduates of the Class of 2012, The Beacon offers heart-felt congratulations 


We offer an Arabic proverb as encouragement in your continued drive to discover: 
If you reach for the highest of ideals, 


you shouldn't settle for less than the stars 


The Beacon, Volume 3, Issue 4, December 2012. Published by The Communications Department, King Abdullah University of Science and Technology, Thuwal 23955-6900, Saudi Arabia. Contact Salah Sindi salah.sindi@kaust.edu.sa, or Michelle D'Antoni 
michelle.dantoni@kaust.edu.sa. © King Abdullah University of Science and Technology. Printed on partially recycled paper. 


CONCH SHELLS | Continued from p1 
not the mechanical properties on which Dr. Zhang and his colleagues focused in their research; 
instead, they examined the material’s electric properties. 

When the researchers measured the samples’ ferroelectric properties, they discovered that the 
unique sandwich-like nanostructure exhibits behavior that differs significantly from those of sin- 
gle-crystal slices. “The most striking difference between the shell and standard ferroelectret and 
ferroelectric materials is the huge remanent polarization which has direct implications on how 
the material is able to store energy,” said Dr. Zhang. “We found that the remanent polarization is 
more than 20 times larger than that in conventional ferroelectric materials and 2 to 4 orders of 
magnitude larger than that in ferroelectret foams and other electrets.” Put simply, the capacity 
for conch shell material to store energy is much higher than that reported for any man-made fer- 
roelectric material or in electrets. “What nature has contrived in this shell’s structure is a material 
that scientists only dream of synthesizing,” said Dr. Zhang. 

The novel discovery by Dr. Zhang and his colleagues could lead to the development of nanocom- 
posites with high electric polarization for high-performance sensors or capacitors for high-density 
energy storage. 

An online version of the Advanced Materials paper, “Bio-Assembled Nanocomposites in Conch 
Shells Exhibit Giant Electret Hysteresis,” was published ahead of print. http://dx.doi.org/10.1002/ 
adma.201202079 UO 


LIQUID MARBLES | Continued from p1 

For the past ten years, researchers have been developing liquid marbles: water droplets coated with a 
layer of water-repellent particles. They can be used for miniaturized biological and chemical processes, 
which offer many advantages over those done on a large scale - such as a reduced need of reagents, 
precisely controlled reaction parameters, and a shortened reaction duration. 

Researchers have been able to develop methods to coat liquid drops, and to control the marble move- 
ment, but Professor Wang’s team has gone a step further. They developed liquid marbles that can be 
controlled remotely - their movement can be controlled with a magnetic field, and the coating opened 
with ultraviolet light. 

“Our liquid marble coating is made of tiny grains, novel core/shell-structured stimuli-responsive mag- 
netic particles (RMPs). The grains have a core made out of magnetite, which makes them magnetic. The 
core is protected with a dense layer of nonporous silica. They are then coated with another layer of silica, 
but this layer has tiny pores in it,” Prof. Wang explained. 

The resulting grains are highly hydrophobic - water repellent - so once the grains have been prepared, 
it’s easy to prepare the liquid marbles. “We simply roll water droplets on a pile of RMP grains, and the 
liquid marbles assemble spontaneously,” Prof. Wang said. 

“We can move the marbles remotely because our grains have a magnetic core. The reason we can open 
the marbles remotely is that we have altered the grains’ outer silica coating. When we prepare the grains, 
we graft the coating’s surface with responsive block copolymers, and we load the tiny silica pores with 
photo-acid generators. When we shine the marbles with ultraviolet light, the light causes the photo-acid 
generators to generate acid. This starts a cascade of reactions that leads to hydrophilic transition of the 
grain shells and the rupture of the marbles.” 

Professor Wang envisions that their liquid marbles can be used for smart delivery of water-soluble 
actives to initiate chemical reactions on demand, and for channel-free microfluidic systems and sen- 
sors with visual indicating capability. "Remotely Controllable Liquid Marbles” http://dx.doi.org/10.1002/ 
adma.201201885 was published in Advanced Materials in September U 


ENTREPRENEURSHIP CENTER 
STARTUP SHOWCASES VIE FOR 
AWARDS 
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NINE fall 2012 VentureLab teams presented 
their start-up businesses in a final show- 
case event November 18 in the Engineering 
Building Lecture Hall before a panel of promi- 
nent judges. Cash prizes were awarded to the 
top two teams, and the top three were short- 
listed as Seed Fund finalists. 

The participants met for nine weeks in the 
VentureLab. The first week, Dr. Steven Gold, direc- 
tor of the entrepreneurship program at Babson 
College, lectured on specific knowledge domains 


with a holistic approach to entrepreneurship. Over 


the next eight weeks the group met with Ahmed 
Abdulwahab, KAUST Entrepreneurship Manager, 
to learn how to turn a business idea into a start- 
up. This action-oriented program focused on how 
to set up a business, create a business plan, con- 
tact investors, and make financial projections, or, 
in other words, how to become an entrepreneur. 

The distinguished judges were: Rashid Al 
Ballaa, founder and CEO of N2V, one of the 
largest Internet holding company in the 
MENA region; Osama Natto, a serial entre- 
preneur and angel investor committed to 


Continued on p3 
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helping young Saudis create tech companies; 
Dr. Salman Al-Shobaki, the Chief Learning 
Officer at Aramex; Dr. Atieh Abu-Ragabah, 
General Manager of the SABIC Corporate 
Research and Innovation Center at KAUST; 
Professor Jean Frechet, KAUST Vice President 
of Research; Professor Yves Gnanou, KAUST 
Dean of Physical Sciences and Engineering; 
and Tristan Walker, KAUST Director of Budget 
Management. 

The teams were given only six minutes to 
present their start-up businesses and a further 
two minutes to answer judges’ questions and for 
judges to provide feedback to the entrepreneurs. 
The judges considered the general assessment 
of each proposal as well as product and market 
positioning, business competitiveness, the busi- 
ness model, and presentation preparation. 

The first place winner was Jana, an online 
Arabic literacy tool targeted at young chil- 
dren, bringing best practices in education to 
the Arabic Language. Team members Rima 
Al-Kurdi and Luis Lopez, both KAUST teach- 
ers, received a check for 112,500 SR (in cash 
and kind) sponsored by the Aramex Group. 

Second place went to Calories, an online 
Arabic nutrition database with a wealth of nutri- 
tional information, including traditional Arabic 
foods that are missing from current platforms. 
Team members Wail Yar and Ahmed Aljabreen 
(KAUST IT) were awarded 50,000 SR, sponsored 
by the Al Turki Group. 

Both teams were short-listed as finalists 
to the Seed Fund Program with the oppor- 
tunity to receive funding up to $200,000 to 
commercialize their idea. Also short-listed as 
a finalist to the Seed Fund competition was 
third place winner, smARea, a virtual reality 
technology for Islamic attractions in the holy 
cities of Makkah and Madinah. Team members 
are Abdulwahid Al-Zaydi and Mohammed 
Al-Zaydi, non-KAUST participants. 

Anas Dahlawi (KAUST Procurement), a 


member of the Haweee.com team, a sports 


News 


communication enterprise to bridge communi- 
cation gaps between teams and sports facilities, 
received the Babson Award for his hard work, 
dedication, and improvement during the course. 
The award allows him to join Babson College for 
their summer entrepreneurship program in 2013. 

In addition to these three showcase win- 
ners, two additional VentureLab teams, Keep 
in Touch and SIRO, were among the ten short- 
listed in the ArabNet Riyadh 2012 competition. 
The best Ideathon startups in the region com- 
peted in ArabNet, the largest digital media and 
entrepreneurship platform in the MENA region. 

Keep in Touch is an Arabic-to-sign language 
translation engine to eliminate the barri- 
ers between those with impaired hearing and 
the Arab-speaking world. Team members are 
Latefa Al-Sanie and Reem Turki (KAUST IT). 
SIRO is a travelers’ app for the holy cities of 
Makkah and Madinah. It allows users to reserve 
hotels utilizing 3-D maps. Team members are 
Ahmad Showail (KAUST PhD student, CEMSE), 
Hammad Cheema (KAUST postdoc, PSE), and 
Saeed Al-Ansari. 

At the end of the competition, Keep in Touch 
won Arabnet’s First Place Award and was also 


named the People’s Choice. UJ 


ALUMNI SPOTLIGHT 


5 . | 
Winners of the VentureLab Showcase: From left to right: Anas Dahlawi, Babson Award; Dr. Salman 
Al-Shobaki, Chief Learning Officer of Aramex, sponsor of the first place award with winners Rima 
Al-Kurdi and Luis Lopez; and second place winner Wail Yar with Mulhim Albakree, General Manager 
of the Alturki Group, sponsor of the award. 
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FEATURED here are two special alumni of the master’s degree program - May Majed Attawati 
Algurashi and Ali A. Aldawood, student speakers at the first and second KAUST Commencement, 
respectively. After receiving their degrees, both continued at the University for their PhD degrees, 
Alqurashi in Biological Engineering and Aldawood in Earth Sciences and Engineering. Alqurashi 
stays in touch with other members of her graduating class through the Alumni Website, Facebook, 
and Skype. “We shared so much here at KAUST. Even before we arrived on campus we became 
friends. In February 2009, a global meeting was held at the Hilton Hotel in Jeddah for members of 
the first class and professors. We even got a tour of the prospective campus. Of course, much of the 
future University was still sand, but we could picture what it was going to be.” 

Algurashi, from Jeddah, says KAUST is a dream come true. “I have learned to be independent, to be 
able to take care of myself. I have broadened my horizons and learned to interact with people from other 
cultures. Sometimes a colleague will ask me a question about myself or my country, about something 
I have always taken for granted. It makes me stop and think and understand myself better.” Alqurashi 
says she now has friends from all over the globe and runs into people from KAUST even in airports. 

Currently, Alqurashi is working with Professor Chris Gehring studying phosphoproteomics, the 
study of protein activation by phosphates and how it affects proteins in a cell. Her project is focus- 
ing on the proteomic and phosphoproteomic analysis of a plant (Arabidopsis thaliana) treated with 
different concentrations of cyclic adenosine monophosphate (cAMP) at different time points. Her 
study will provide further insights into the biological effects of cAMP-dependent responses and link 
them to phosphorylation events at the systems level. It may also facilitate the discovery of novel 
proteins and phosphoproteins directly or indirectly responsive to cAMP. 

Aldawood, from Qatif in the Eastern Province, began working for Saudi Aramco when he was 18. 
He spent one year in the college preparatory class concentrating on improving his English language 
skills before being sponsored to the University of Edinburgh for his BSc degree in Earth Sciences and 
Engineering. He returned to work at Saudi Aramco for two years in Exploration and Producing, one 
in the field and one in the office. Subsequently he was sponsored to KAUST to earn his MS degree 
again in Earth Sciences and Engineering. He received his degree December 2011. 


Aldawood wasn’t sure if he was going to continue his higher studies or go back to Saudi Aramco. 


However, Khalid Al-Faleh, CEO of Saudi Aramco, 
helped him decide. “He invited me to his office to talk 
about my plans and about KAUST. He encouraged me 
to think about continuing. I did and decided to return 
to KAUST for my PhD,” Ali said. “I am so glad I did.” 
Last summer, Aldawood studied for a session at 
Stanford University. “Stanford is a top-tier school, but 
I thought that KAUST was comparable from both an 





intellectual standpoint and from what was demanded 
of me.” He continued, “Studying for my PhD is a whole 
new experience. I have to be responsible, innovative, 
and solve problems. I can’t replicate. I must be inven- 
tive.” His research will focus on finding innovations for 
oil exploration and recovery. 

Both Algqurashi and Aldawood encourage the new 
alumni to stay in touch with each other and with 
their mentors. “This network will be very important in 
coming years. So remember your adventures. Stay con- 


nected. Participate in alumni-focused programs. Learn 





where your classmates are going and what they are Ali Aldawood 


doing,” they said. 4 

Alumni will be helped to do this by using the new Alumni website (http://www.kaust.edu.sa/ 
studentservices/alumni/alumni.html). Each alumnus has his or her personalized page and profile to 
Keep up to date. Be sure to log on to keep abreast of the latest research and innovation at KAUST. 

Each January during WEP there is a special series of lectures and workshops presented by alumni 
and a special Alumni Luncheon. Alumni from the region and in-Kingdom are invited to attend. It 
is an opportunity to interact with classmates, find out what each is doing, and make plans to stay 


in touch. This year’s luncheon is slated for January 24. UO 


4 December 2012 


Winter Enrichment Program 


The Beacon 


Winter Enrichment 


Program (WEP) 


THERE is much to be excited about in the upcoming Winter Enrichment Program (WEP) 2013, 
which begins January 12 and continues until January 30. There are over 15 keynote speakers 
and a myriad of learning opportunities in the form of workshops, classes, lectures, and activities. 

Although the program is designed to enrich and broaden the knowledge base of KAUST students, 
WEP is also open to the entire community. Register now at http://wep.acadox.com/. 

The overriding theme for this year’s WEP is water, in acknowledgement of the United Nations 
International Year of Water Cooperation, and many activities are centered around this key focus. 
However, noteworthy speakers and their topics are varied and include environmental activist 
Philippe Cousteau Jr., grandson of the renowned marine conservationist Jacques Cousteau; vet- 
eran astronaut Claude Nicollier; popular Egyptologist Zahi Hawass; and Mars Rover scientist, 
Director of NASA’s Jet Propulsion Laboratory, and KAUST International Advisory Council mem- 
ber Charles Elachi. 

“T think everyone will find something that interests them,” said WEP Chair, Prof. Susana Nunes. 


WATER SYMPOSIUM JANUARY 12 


THE 4th WEP will be launched with a symposium, organized by the University’s Water 
Desalination and Reuse Center (WDRC), on sustainable water management and will bring 
together a number of international experts and industry leaders. 

WDRC Director, Gary Amy, along with several other water technology specialists, will open the 
symposium with a morning session entitled “Urban Water Management in the City of the Future.” 
The workshop will focus on sustainability, particularly as it relates to urban water management. 

Referring to Masdar City as a model city of sustainability in the MENA region, Professor Amy 
remarked that policy issues go hand in hand with water management. “Water doesn’t work in a vac- 
uum, of course. It’s connected with energy. Therefore, we are going to talk about the water/energy 
nexus. Within the context of Saudi Arabia, there’s also a connection to food. So we’re also going 
to be addressing the water/food nexus as well,” he said. 

Director of KAUST’s Desert Agriculture Research Center, Nina Fedoroff, will take part in the 
afternoon session focusing primarily on the water-food-energy nexus. Professor Fedoroff will be 
joined, among others, by Gary White, CEO of Water.org - a non-profit organization founded by 
actor Matt Damon. 

An industry CEO round table will conclude the program. It will be facilitated by Professor Jean Frechet, 
KAUST Vice President of Research. Two thirds of the roundtable will be Saudi stakeholders, including 


Saudi Aramco executive Osama Faqeeha, head of the Corporate Environmental Protection Department. 


Other Water Related Events 


JANNUARY 11: CONCERT 
The KAUST Community Orchestra will perform several movements from Handel’s Water 


Music and a selection of other classical water-themed delights. 


JANUARY 13: WATER THEME IN ART HISTORY 
Artist Anne Vignal will discuss how artists have captured the elusive elements of liquid 
and water to make their visual experiments extremely diverse through light, reflections, 


illusionistic representation, and symbolism. 


JANUARY 14-17: HANDS-ON PAINTING WORKSHOP ON THE THEME OF WATER 
Learn the practice and techniques of using oil paint and/or watercolors with Anne Vignal. 


Participants will paint images from nature (by the sea) or from pictures. 


JANUARY 19: KEYNOTE LECTURE - “OUR OCEANS, OURSELVES” 
Philippe Cousteau Jr. is the President and Co-Founder of EarthEcho International, a 
non-profit organization with a goal to engage and empower youth to take action for a 


brighter future. His multimedia presentation will be told through stories of the oceans 


and how we can share the adventure of preserving them. 





Janet Echelman - American artist 


Michael Gratzel - Professor at the Ecole Polytechnique Fédérale de Lausanne, where he directs 


the Laboratory of Photonics and Interfaces 


Spencer Wells - an Explorer-in-Residence at the National Geographic Society, and Frank H. 


T. Rhodes class of ’56 Professor at Cornell University. He leads The Genographic Project. 
Philip Rosendale - Founder and Chairman of Second Life / Co-founder of Coffee & Power 
Sami Nawar - Director of Jeddah Historical Municipal Branch 

Philippe Cousteau Jr. - President and Co-Founder of EarthEcho International 

Claude Nicollier - European Space Agency (ESA) astronaut, and a veteran of four space flights 
Ismail Serageldin - The Director of the new Library of Alexandria 


Charles Elachi —- Director of NASA’s Jet Propulsion Laboratory, Vice President of the California 
Institute of Technology, and KAUST IAC member. Dr. Elachi oversees the Mars Rovers. 


Che Ting Chan - a Chair Professor of Physics at Hong Kong University of Science and 
Technology (HKUST), the Director of William Mong Institute of Nano Science and Technology, 


and the Executive Director of HKUST Institute for Advanced Study 


Pierre Magistretti - Dean of Biological and Environmental Sciences and Engineering Division 
at KAUST 


Francois Ansermet - Academic Director of the University Department of Psychiatry, Faculty of 


Medicine, University of Geneva 
Bernard Bigot —- Head of the French Nuclear Energy Agency 
James Mori - Seismologist, Kyoto University, Earthquake Hazards Division 


Zahi Hawass - Egyptian archeologist, has served as the Secretary General of the Supreme 


Council of Antiquities and Director of Excavations at Giza, Saqgara, and the Bahariya Oasis. 


Henry Tye - Horace White Professor of Physics at Cornell University, a fellow of the American 
Physical Society, and the director of the Institute for Advanced Study at HKUST 
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IN-KINGDOM SPEAKERS 
AND INSTRUCTORS 


BUSINESS LEADERS SERIES 


ENG. RAMI ABU GHAZALEH - CEO and a co-owner of AlBaik Food Systems Company. Eng. 
Rami Abu Ghazaleh is a businessman who manages more than 30 AlBaik fast-food restaurant 
operations in Jeddah, Makkah, Madinah, and Yanbu. 


ENG. MOHAMED ALAGIL - CEO of Jarir Investment, Chairman of the Board of Directors, Jarir 
Group Companies. Jarir Marketing Co (JMC) is a local success story and a great example of a suc- 


cessful family business. 


MRS. NASHWA ABDULHADI HASSAN TAHER - Board Member, Aal Taher Group. Mrs. Taher is 
one of the most successful Saudi businesswomen today. She is one of the first women to be elected 
onto the Board of Directors of the Jeddah Chamber of Commerce and Industry (JCCI). 


LECTURES, COURSES, AND WORKSHOPS 


Modern Drilling Techniques in the Oil & Gas Industry - A course by Abass Hazim (Petroleum 


Engineering Consultant, Saudi Aramco) and Batarseh Sameeh (Researcher, Saudi Aramco) 


Molecular Modeling and Computer-Aided Drug Design (CADD) - A workshop By Alghamdi Miasser 
(System Analyst, SABIC), Morar Mariya (Research Scientist, SABIC), and Xavier Prince (Research 
Scientist, SABIC) 


Ma’aden Gold Mine - A lecture by M. Al Shangiti Yahia (President, Ma’aden Gold & Base Metals Co.) 


Modern Drilling Techniques in the Oil & Gas Industry - A course with Kayal Aymen (Professor, 
Assistant Dean, CIM, KFUPM) 


SABIC Lecture on Computational Chemistry, Cheminformatics and Chemogenomics Approaches in 


Modern Drug Discovery — A lecture by Xavier Prince (Research Scientist, SABIC) 


Legacy of Historical Jeddah - A lecture and course by Nawar Sami (General Director of Culture and 
Tourism, Jeddah Municipality) 


FIELD TRIPS 


A Tour of Historical Jeddah: Tour the Old City of Jeddah. The tour is organized by Sami Nawar, the 


Director of Jeddah Historical Municipal Branch. 


Lava Caves in Saudi Arabia: This one-day field trip explores one of Saudi Arabia’s lava caves. The 


trip is open to a limited number of participants. 


Observational Astronomy Course - Stargazing in the Arabian Desert: This short informal course is 
aimed at beginners who want to know more about the wonders of the night sky. The course is divided 


into classroom sessions and an observation trip to the desert. 


Saudi Arabia’s Largest Earthquake: This three-day field trip is to the Gulf of Aqaba region. The trip 


is open to a limited number of participants. 


Discover Reef Check: Experience marine biology and coral reef monitoring close at hand. The course 


includes a classroom theory session, and either a snorkeling trip or a diving trip. 


Visit to Petro Rabigh: Petro Rabigh is a competitive and innovative petrochemical company located 
on a 3,000 acre site north of KAUST. 


Winter Enrichment 





POSTER COMPETITIONS 


WEP research poster competitions are an ideal opportunity for students and postdocs to share the 
results of their hard work, and present their research to WEP visitors and colleagues from KAUST. 
Competition entries are judged on quality, completeness, and impact of the work, as well as on the 
visual clarity of the presentation. 

The finalists (50 from each category) will present their posters at the University Library. The 
Second Annual International Research Poster Competition for Undergraduates will present their work 
on January 20, and the KAUST Graduate Student and Postdoc Poster Competition on January 21. 


All award ceremonies will be on January 23. 


Note: The KAUST Graduate Student and Postdoc Poster Competition deadline is December 15. For 


more information, please contact: Raustpostersession@kaust.edu.sa 


JANUARY 27: SCIENCE FUN FAIR and DR. BUNHEAD’S CRASH TEST 
SCIENCE SHOW 


Dr. Bunhead is back for WEP 2013! TV’s most extreme TV scientist (from Brainiac) comes to Saudi 


Arabia to deliver 100% pure, live, high-octane explosive science! 


CULTURAL AND RECREATIONAL EVENTS 


WEP enriches and inspires with events and projects that go beyond the traditional academic 
curriculum. In addition to the weekday courses, workshops, and lectures, WEP offers various cul- 
tural and recreational events at weekends. Some of the noteworthy events include Arabic classes, 
guitar classes, painting and decoupage workshops, improvisation workshops, and a poetry and 


heritage night. 


GET INVOLVED 
AS A VOLUNTEER! 








wep.acadox.com 





6 December 2012 Supercomputing 








— 


The Beacon 








4s 

A 

Attendees at the SAHPC 2012 — 
conference during Feria 
day's keynote sessions. 


T= — 


SAHPC 2012 CONFERENCE: 
SUPERCOMPUTING FOR A SUSTAINABLE FUTURE 


THE UNIVERSITY recently hosted a three-day conference focusing on supercomputing. A premiere 
regional event in its third edition, the Saudi Arabian High Performance Computing (SAHPC) forum 
took place from December 1 to 3. The event, consisting of two days of plenary sessions followed by 
a day of tutorials, brought together an international array of industry leaders, application develop- 
ers, educators, as well as scientific and engineering users. 

Approximately 300 registered participants were joined by additional walk-ins from KAUST. 
Seven Saudi universities sent representatives, and these were joined by seven universities from 
abroad. Seventeen computer vendors sent a total of 53 representatives, many of whom gave tech- 
nical talks on their latest offerings. KAUST’s Student Chapter of the ACM staffed the meeting, 
which was organized by representatives of KAUST’s Center for Extreme Computing, the KAUST 
Supercomputing Laboratory, and KAUST Information Technology. 

Addressing the audience during opening remarks, Prof. David Keyes, Dean of KAUST’s Computer, 
Electrical, and Mathematical Sciences and Engineering Division, explained how “the goal of SAHPC 
is to create national critical mass out of separate institutions.” The networking opportunities pro- 
vided by SAHPC foster new collaborations between HPC (high performance computing) communities 
in the Kingdom. Such interactions were also facilitated by break and lunch sessions sponsored by 
KAUST’s Office of Competitive Research Funds and industry vendors (IBM, Dell, HP, Intel, NVIDIA, 
and others), and a technical poster competition. 

Topics covered at SAHPC 2012 included: large-scale data analytics, large-scale simulation, and 
computational science and engineering, as well as discussions on several themes surrounding 


emerging architecture such as processing, storage, system software, and programming models. 


High Performance Computing and its Impact 
on the Kingdom 


As Keyes also emphasized, SAHPC aims to “project a national identity for high-performance 
computing in the Kingdom of Saudi Arabia as an emerging international player in supercomput- 
ing.” It is of particular significance that another Saudi super computer, in addition to KAUST’s 
own Shaheen, came into the top 500 at Supercomputing 12, an international conference for high 
performance computing which took place last month in Salt Lake City, Utah. Named SANAM, and 
hosted at KACST, it has ranked second in the worldwide list of the most energy-efficient computers. 

A crucial role played by high performance computing is simulation of natural or human-engi- 
neered systems. Prof. Keyes described that aspect of HPC: 

“Simulation is like a time machine that can explore the behavior of systems before they’re built 
and focus the always necessary experimental program to that narrow region of parameter space, 
which is expected to be most productive to guide engineering design. It serves to inform decision 
makers, to make civil infrastructure smarter and more sustainable by integrating data and analytics, 
to enable an innovative workforce, and to attract investment from companies and from outside.” 

Such initiatives are of primary concern to the Kingdom and the world because they have the 
potential, as has happened many times in the past two decades, of creating previously unimagined 
jobs. Scientists and engineers inevitably find new ways of utilizing fast-developing HPC resources. 
The cost for computing in dollars, per installed gigaflops on real applications, has been improving 
on an exponential curve — in essence, “dropping by a factor of a thousand every ten years for more 
than two decades” according to Keyes. 


These HPC advances have led scientists and engineers to create predictive simulations to produce 


rigorous data sets and software that are now enabling other scientists and engineers to quantify 


real-world sustainability-focused initiatives. 


Developing Smart and Sustainable Cities of the 
Future through HPC 


Speaking at SAHPC 2012 about such sustainable energy-oriented, data-intensive, and solution- 
intensive applications was Steve Ashby, Director for Science and Technology at Pacific Northwest 
National Lab (PNNL) of the US Department of Energy. Showing pictures of the darkened skylines of 
San Diego, California, and New York City, he illustrated the massive power outages characterized 
by the 2011 great blackout of the Southwest and the Northeast blackout of 2003, which he claimed 
would be preventable by sensor and simulation technologies being put in place today in a pilot pro- 
gram headed by PNNL and based on massive data analytics and simulation. 

“We flip a switch, and we expect there to be light in our homes or offices. You take it for granted 
until it doesn’t happen. We expect the power grid to handle dynamic loads, and we will shortly 
expect it to utilize more dynamic sources. We also expect elements on a smart power grid, such as 
batteries in electric cars, to be employed as storage devices.” 

Dr. Ashby’s talk focused on how supercomputing can be used to usher in a new, more sustainable, 
and smart grid for the future as renewable sources of energy such as solar, wind, and geothermal are 
increasingly being investigated here in the Kingdom. Increasing requirements are placed upon the 
power grid to deliver energy to homes and businesses. In response, HPC scientists are developing 
two-way dynamic responsive loads. The idea consists of using specially designed chips in common 
appliances and automobiles that can interact with the power grid system through electrical outlets 
or smart meters. 

“Smart chips embedded in your washer and dryer can communicate through a smart meter on 
your home with the electric grid. They will look to see if the grid is being stressed in a particular 
moment; maybe it will delay starting the wash cycle or maybe just turn off the compressor in an air 
conditioner. It will also allow you to negotiate pricing. You may say: Wash the dishes or the clothes 
when the price per kilowatt per hour drops to a certain level; delay it otherwise. But I’ve got a din- 
ner party, so whatever you do make sure the dishes get washed no later than a certain time. This 
type of optimization requires system-wide communication and processing of PetaBytes of data.” 

Besides Dr. Ashby, keynote speakers from abroad included Jack Dongarra of Oak Ridge National 
Laboratory, the keeper of the dynamically ranked “Top 500” list of the world’s supercomputers; 
Thomas Zacharia, the Vice President for Research of the Qatar Foundation, and an influential pro- 
moter of HPC during his two decades of service in the US Department of Energy; and James Sexton, 
the Computational Sciences Center leader at IBM Research in New York. Representatives from ven- 
dors included Dr. Shinjo Naoki, who designed the computer ranked #1 in the world in 2011, the 
Japanese “K machine”, and Leijun Hu, who designed the computer ranked #1 in 2010, the Chinese 
“Tianhe-1A”. Other speakers, besides vendors, came from SABIC, Saudi Aramco, KACST, and KFUPM. 

Seventeen posters were submitted, with Best Poster Prizes going to Kiran Narayanan, a PhD can- 
didate in Mechanical Engineering at KAUST, Raeece Naeem, a Research Engineer at CBRC, and Dr. 
Muhamed Mudawer, a Professor of Computer Engineering at KFUPM. 

By providing such an annual forum, SAHPC serves, as claimed in the conference’s program, to 
“enable scientific, economic, and social advances through the development and implementation of 


computing and data-intensive solutions.” UO 
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STRATEGIC INITIATIVE IN EXTREME COMPUTING (SIEC): 
ALGORITHMS AND APPLICATIONS FOR EMERGING 


ARCHITECTURES 


THE Strategic Initiative in Extreme Computing (SIEC) under the 
direction of Professor David Keyes is one of three new initiatives 
in the Division of Computer, Electrical, and Mathematical Science 
and Engineering (CEMSE). The others are in the Numerical 
Simulation of Porous Media (focusing on such media as petro- 
leum reservoirs, membranes, and solid-state fuel cells), headed 
by Professor Victor Calo, and Uncertainty Quantification led by 
Professor Raul Tempone. In miniaturizing, designers are opti- 
mizing three parameters: computation time, functionality, and 
battery life. This involves tradeoffs. Particularly, increased func- 
tionality penalizes battery life. But transistor architecture is now 
reaching a limit where it is increasingly more difficult to squeeze 
out any faster computation, more functionality or longer battery 
life. Researchers are thus looking for different and better transis- 
tor designs. 

SIEC aims to place innovative and accessible high-end sim- 
ulation tools into the hands of users from the sciences and 
engineering - in diverse subjects that include environmental 
modeling, combustion, and neuroscience, for example. “While 
many mathematicians and computer scientists prefer to empha- 
size their fields as sciences in their own right, I am happiest to be 
regarded as an enabler,” Prof. Keyes told The Beacon in a recent 
interview. “Our aim is to work with researchers in other disci- 
plines to make simulation and the exploitation of large datasets 


both computationally efficient and scientifically effective.” 





The scientific method requires the formulation, testing, and 
refinement of hypotheses and demands reproducibility and the 
quantification of uncertainty. Alongside theoretical and experi- 
mental approaches, computer simulations play a burgeoning role. 
In simulation, the world is modeled by laws expressed in math- 
ematics; partial differential equations (PDEs) are one such group 
of models that can be used to describe natural phenomena in 
quantitative terms. KAUST has many experts in PDEs on its fac- 
ulty, and they create a link between engineering applications and 
computer software. 

Following six extraordinary decades of algorithmic and hard- 
ware development, with nearly a factor of one thousand more 
computational power available every decade, Prof. Keyes believes 
that high performance computing currently stands at a cross- 
roads not witnessed since the mid-1980s, because of many new 
disruptive technologies. This drives the research agenda of the 
SIEC. Prof. Keyes, who tells the Beacon he is “one of the rela- 
tively few ‘old people’ in the business,” reminds us that, since 
1988, simulation capability has improved by more than a factor 
of a million in performance (from Gigaflop/s to many Petaflop/s) 
and by nearly a factor of a million in price/performance (from 
over $2.5M per delivered Gigaflop/s to approximately $5 per 
Gigaflop/s). However, this increased performance has thrown 
computers out of balance, relative to the design of optimal algo- 


rithms, which have always assumed that data communication 


KAUST RECEIVES CUDA 
RESEARCH CENTER STATUS 


was cheap and operating on data was expensive. After decades 
of exponential growth in operation efficiency that outpaces the 
exponential growth in communication efficiency, the world of 
algorithms has been turned nearly upside down. 

KAUST researchers have access to a coveted combination of 
supercomputing equipment including IBM’s new BlueGene Q, 
Intel’s new Xeon Phi manycore processors, NVIDIA’s new Kepler 
GPUs, and the new AMD-based machine SANAM at KACST, 
and SIEC at KAUST is poised to take up the resulting algorith- 
mic challenges. There are multiscale, multirate scientific and 
engineering applications in the KAUST’s research portfolio of 
energy, environment, food, and water that possess resolution 
requirements that are practically inexhaustible. These demand 
execution on the highest-capability computers available in order 
to maintain competitive advantage. “To outcompute is to out- 
compete,” reminds Keyes, quoting the CEO of Silicon Graphics. 
It is ready access to such a computational environment that was 
a factor in the successful recruitment of many of our current 
faculty to the University. 

Professor Keyes eagerly awaits the arrival of the new CEMSE 
dean, as this will allow him to devote his time and energy to SIEC. 
Common hardware and software infrastructure draws researchers 
together from many application areas and encourages transdisci- 
plinarity. “I see our facilities and the SIEC as a watering hole for 


thirsty scientists,” he comments. U 


GLOBAL technology company NVIDIA has acknowledged KAUST’s position in the forefront of 
designing and implementing algorithms for emerging computer architectures, and awarded KAUST 
a CUDA Research Center status. 

NVIDIA is best known for its graphics processing units (GPUs) and for providing parallel process- 
ing capabilities that allow supercomputing sites to run high-performance applications. 

The company fosters collaboration with universities and research institutes by way of several 
academic research programs. Institutions identified as CUDA Research Centers are doing world- 


changing research in a particular domain or field by leveraging CUDA and NVIDIA GPUs. GPUs, 





which originated as specialty hardware for real-time applications such as interactive gaming, are 
now employed in 62 of the world’s top 500 supercomputers, including the computer ranked #1 in 
the entire world and the new KACST computer (“SANAM”) ranked #1 in Saudi Arabia, which is #52 
in the world rankings. 

KAUST will benefit from this recognition in several ways. It has already installed several Kepler 
GPUs from NVIDIA, which KAUST received as a gift from the company (worth about $70K). NVIDIA 
will provide KAUST with tailored training sessions. As researchers thrive on being first, one of the 


main benefits will be an early access to the company’s future hardware and software. U 





KAUST exhibit at the Super- 
computing '12 conference, 
Salt Lake City. 
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AREF BISHBISHI 

AREF was born and raised in Makkah. He received his security training at Saudi Aramco, 
where he worked for 21 years before joining KAUST in June 2009. 

In the security field, Aref Bishbishi has close to twenty years of experience in a specialist 
division that consist of dog handlers and their canine partners. Dogs are often faster and 
stronger than most humans, and they have a superior sense of smell. Highly skilled K-9 
dog handlers can utilize these traits and employ dogs to work in various specific security 
" and law-enforcement tasks, such as detecting harmful substances. 

Aref was the first K-9 expert to join KAUST’s K-9 Unit, and is the Unit’s Supervisor. “We 
Keep on top of the changes in KAUST campus and the community,” Aref says. “We started with ten dogs but the 
Unit has expanded with KAUST.” 

Aref keeps the Unit operational at all times. “Dogs join us fully trained, but we reinforce and increase their 
skills,” Aref says. “We train them in the Unit compound and in various locations around the campus. I make sure 
that the dogs and the search technicians are familiar with all locations within KAUST.” 

Most of the Unit’s work is conducted behind the scenes. Community members may get a chance to see Aref 
and his dog/handler teams during regular KAUST gate searches, or they can meet them at K-9 displays during 


community events. LJ 


DANIEL BINHAM 

PHD STUDENT Daniel Binham was born in Washington, DC, US, and raised in Austria, 
Finland, and Belgium. He graduated from the University of Cambridge, UK, before 
joining KAUST in 2010. Daniel’s PhD is on shortest pairwise-intersecting paths, a math- 
ematical problem that combines the fields of geometry and graph theory. He studies in 
the Geometric Modeling and Scientific Visualization Center, under the supervision of 
Professor Antoine Vigneron. 

Daniel was attracted to KAUST by the possibilities the University offered, but also by a 
| vision of a new community he could take part in building. He is an active member of the 
Green Group, a member of the Community Chorus, and a table tennis champion. Daniel is also President of 
KAUST’s Theater Troupe, which produces plays throughout the year. 

“The vision I had was of a start-up with great facilities and near-limitless resources, but short of people tak- 
ing advantage of them,” Daniel said. “For instance, when I found out that KAUST lacked a theatrical scene, I 
immediately dreamed of creating one; thanks to the enthusiasm of fellow students and community members 
(plus generous support from Graduate Services, the Office of the Arts, Recreation, and many others), this dream 


came true.” LJ 
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2011-2012 KAUST 
ANNUAL REVIEW 


THE University’s first Annual Review, “Sharing the Dream, Excellence“w t 
Purpose” is available to all faculty, students, postdocs, researchers, and staff. Q 
Students may pick up their copy at the iHub in the Student Center. Copies: | 
will be distributed to faculty, researchers, postdocs and staff through their 
Deans, Research Centers, Vice Presidents, or Managers’ offices or through 
delom@xoyecbashoucdler-leloysm Dlaer-buseelaele 

The 78-page document describes the direction and life of the University 
from July 1, 2011-June 30, 2012. It is divided into five sections - Education, 
Research, Economic and Technology Development, Our People and 
Community, and Governance and Leadership, and is full of facts, figures, 
photos, student profiles, and information that explain the workings of the 


University during this time period. Be sure to pick up your copy. 0 





KATTERBAUER WINS PHD DIVISION IN 
SPE STUDENT PAPER CONTEST 


THE Saudi Arabian and Bahrain Sub-regional Society of Petroleum Engineers 
(SPE) Student Paper Contest was held at KAUST on November 15. The con- 
test was organized by Ahmad Kadoura, Klemens Katterbauer, Ardiansyah 
Negara, and Rebecca Allen from the SPE-KAUST Student Chapter. 

The BSc, MSc, and PhD division winners were Mohammed Al-Kuhlani, 
King Fahd University of Petroleum and Minerals (KFUPM); Ziad Zaffer 
Jangda, KFUPM; and Klemens Katterbauer, KAUST, respectively. 

The winners qualified to compete in the Middle East Regional SPE 
Student Paper Contest, to be held on April 15, 2013, in Cairo, Egypt. UJ 
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OQUDA WINS SECOND PLACE AT THE 
ANNUAL INTERNATIONAL 
MICROELECTRONICS OLYMPIAD 


MAHMOUD Ouda, Electrical Engineering PhD student, has come second 
at the Annual International Microelectronics Olympiad that took place in 
Armenia. The competition reflected the diversity of the 418 competitors 
representing 14 countries. The event gained wide media attention and was 
featured by CNBC, Fox News, Stock Watch, and PR Newswire. 

Ouda gained his BSc and MSc from Ain Shams University, Egypt. His PhD 
research, which is supervised by Professor Khaled Salama, is on developing 
On-Chip RF Energy Harvesting modules to deliver power to wireless sensors 
from incoming RF signals. This module provides a platform for wireless min- 
iaturized sensors that work without a battery, and can be implanted inside 
human body to monitor physical properties such as pressure and temperature. 
The work can lead to further application in asset management, goods tracking 
in supply chain, contactless smart cards, and wireless sensors in smart build- 


ings and home automation. U 


